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Introduction
Motor vehicles have transformed human life in radical and contradictory ways. At the same time that cars have brought comfort and ease to human life, they are also a main cause of trauma, pain, disability, and death worldwide. Traf ic accidents are a serious social and health problem in most countries. According to World Health Organization estimates, traf ic accidents account for 1.2 million fatalities every year, ranking as the second most common cause of death among young people aged 5 to 29 years, and third among people aged 30 to 44 years. Furthermore, it is estimated that every year, 50 million people are injured in traf ic accidents (1) .
Traf ic in Brazil is among the worst and most dangerous worldwide (2) . The large number of vehicles in circulation, their poor organization, problems in supervision and administration, poor condition of vehicles and infrastructure, inappropriate behavior by drivers and impunity of offenders (3) are all factors associated with the poor quality of Brazilian traf ic safety. Despite the efforts made to control and prevent accidents, including public policies focused on this public health problem, the situation remains serious in Brazil.
Injuries, trauma, and deaths resulting from traf ic accidents generate high costs for society while the economic losses and mental and emotional damages to traf ic victims and their families are incalculable (4, 5) . Traf ic accidents affect people of all ages, and when they do not cause deaths, they often cause sequelae and disabilities (6) , and interfere in their quality of life and performance of daily activities (3, 7) .
The consequences of accidents to the health system include high demand for services and high costs related to emergency care, relief and rehabilitation, all of which are much more expensive than most conventional medical procedures (8) .
The physical and economic impacts of problems caused by traf ic accidents have been thoroughly researched. Traf ic accidents have high social importance, with consequences to the lives of those injured and those who live with the injured, and to collective society as a whole. However, some perspectives are less researched. Sequelae, which involve the psychic and social realms, are not apparent in the irst moments following a traf ic accident (9); rather, they emerge during follow-up monitoring and observation of victims, being referred to as "invisible sequela of traf ic accidents" (10) , including those that affect quality of life and self-esteem. These sequelae can have a long-term negative effect on the daily lives of traf ic accident victims and those around them.
According to the World Health Organization (WHO), quality of life is "individuals" perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns". This concept was constructed in 1990 through a multi-center project, which also originated the WHO Quality of Life -100 (WHOQOL-100) and its shortened version the WHOQOL-bref (11, 12) . Measuring quality of life is a way to evaluate a patient's perceptions about various aspects of their life, and not merely their state of health.
The concept of self-esteem developed by Rosenberg de ines it as an assessment that an individual performs and maintains, expressing attitudes of approval or disapproval (13), including beliefs, opinions, attitudes, values and feelings about themselves. High self-esteem does not imply that an individual feels superior to others; rather, that they believe themselves to be important and worthy of respect. High self-esteem is not incompatible with recognition of one's own limitations (13) .
In Brazil, quality of life and self-esteem have been studied especially regarding worsening chronic health conditions and analysis of therapeutic interventions (14, 15, 16) . Injuries caused by trauma, due to their severity and often irreversibility, require long-term rehabilitation actions, which can lead healing or at least assist in adapting to a new life. Sequelae and other dif iculties that people experience in these situations are re lected in quality of life and self-esteem (14, 17) , and on their recovery and rehabilitation, and return to everyday activities and work (18, 19, 20) . An active life contributes to economic and psychological balance, and is instrumental in the rehabilitation process, both as a source of personal satisfaction and self-esteem, as well in the restructuring of social relationships (20) .
This study aimed to investigate quality of life and self-esteem in traf ic accident victims undergoing physical therapy.
Methods

-Design
This was a controlled, cross-sectional study.
-Study scenario
The study was developed in the municipality of Pouso Alegre, in the southeast central Brazilian state of Minas Gerais, at the University Hospital (UH) and the municipal, public physical therapy service (PPS).
-Study sample
The study used non-probability sampling. The sample consisted of 196 subjects, divided into three groups (G1, G2 and G3) of 50 individuals and one of 46 (G4): the irst group (G1) comprised individuals who were not traf ic accident victims, and not undergoing physical therapy; the second group (G2) consisted of traf ic accident victims who did not need physical therapy; the third group (G3) comprised subjects undergoing physical therapy for various reasons, excluding traf ic accidents; the fourth study group (G4) consisted of patients in physical therapy due to injuries caused by traf ic accidents. The number of people in the latter was smaller than the others because no other eligible subjects were found.
The study subjects of groups G3 and G4 were invited to participate based on their attendance at the UH and municipal physical therapy services. Groups G1 and G2 were located using medical records from the UH emergency room.
-Eligibility criteria
The eligibility criteria for the study group (G4) were: be a traf ic accident victim, with preserved cognition, 18 years of age or older, and undergoing physical therapy; eligibility criteria for G3 included undergoing physical therapy due to causes not included in chapter XX of the ICD-10: external causes of morbidity and mortality and in the G4; the participants of G2 were traf ic accident victims that did not require physical therapy, and with no chronic diseases; and for G1, the participants were not traf ic accident victims, with no chronic health conditions and were not undergoing physical therapy.
-Research procedures and instruments
After explaining the study goals and procedures, the researcher invited the subjects to participate. Potential participants read and signed an informed consent form, and then answered a closed questionnaire on sociodemographic characteristics and health, composed of closed questions on the following variables: gender; age; schooling; skin color; religion; socioeconomic status; origin; existence, topography and type of injury; external cause; the presence of chronic and/or acute diseases, and occurrence of health treatments.
The second questionnaire was the Rosenberg self-esteem scale, created in 1965 and widely-used. The Rosenberg scale evaluates an individual's personal satisfaction and their satisfaction regarding their personal qualities, capabilities, values, pride and self-respect, positive attitude, and feelings of uselessness and failure. The Rosenberg scale is a Likert-type, one-dimensional measure consisting of The statistical software SPSS ® version 17, Epi-Info 6.04 and BioEstat 5.0 were used for data analysis, the latter two being publicly-owned. The quantitative variables were described by measures of central tendency (mean) and dispersion (standard deviation). Proportions were used for categorical variables.
The t-test was used to compare the means of the two parametric behavior variables. Analysis of variance (ANOVA) was used for k independent parametric variables. In the case of measures of central tendency of non-parametric variables, the Mann-Whitney or Kruskal-Wallis tests, respectively, were used. Adherence to normality was tested by the Kolmogorov-Smirnov proof. P ≤ 0.05 was considered signi icant. Table 1 shows that the mean age of the study participants was 34.8 years (standard deviation (SD = 16.4). Of the groups of participants undergoing physical therapy for non-traf ic injuries, G3 was the oldest (mean age = 60.4 years, SD: 7.8 (p < 0.001). 53.6 percent of the study population consisted of men. The groups of traf ic accident victims (in physical therapy or not -G4 and G2) had a higher proportion of men than the other groups (p < 0.001). Except for the group in physical therapy for other reasons (G3), most participants were single (p < 0.001). G3 had signi icantly less education than the other groups (p < 0.001), and a much larger proportion of people with diseases (p < 0.001) and using medicines (p < 0.001).
ten closed questions with four options: totally agree, agree, disagree and totally disagree, in which each response varies from 1 to 4 points. The higher the score, the higher the self-esteem. For the present study, the Rosenberg scale was cross-culturally adapted and validated for Brazilian Portuguese (21).
The third instrument was the WHOQOL-Bref, which was also translated and validated for Brazilian Portuguese, with satisfactory levels of internal consistency, discriminant validity, criterion validity, concurrent validity and reliability (22) . With this instrument, the researchers sought to understand the subjective perceptions of individuals in their cultural, social and environmental context. The WHOQOL-Bref consists of 26 questions that de ine four domains: 1) physical (pain and discomfort; energy and fatigue; sleep and rest; activities of daily life; dependence on medication or treatments and work capacity); 2) psychological (positive feelings; thinking, learning, memory and concentration; self-esteem; body image and appearance; negative feelings; spirituality, religion and personal beliefs; 3) social relations (personal interactions; social support and care; sexual activity); and 4) environment (physical security and protection; the home environment; inancial resources; health and social care: availability and quality; opportunity to acquire new information and skills; participation and opportunities for recreation/leisure; physical environment: pollution/noise/traf ic/weather; and transportation).
The score obtained after veri ication of the WHOQOL-bref resulted in a score on a per-domain basis. The scales have a positive direction (the higher the score, the greater the quality of life). WHOQOLbref scores range from 4 to 20, based on the use of conversion of raw values into values worked. These values were converted to values between zero and 100, to make it comparable to the WHOQOL-100.
-Database and statistical analysis
The data collected were consolidated in a spreadsheet using Microsoft Excel ® .
(To be continued)
Evaluation of the psychological domain shows that the participants who suffered from accidents and in physical therapy (G4) had signi icantly lower mean scores than the individuals in G1, as well as those injured who were not in physical therapy (G2).
Similarly, in the physical domain, the G4 participants had signi icantly lower mean scores than the others.
The G4 participants obtained their best scores in the domain of social relations, but these were still lower than those of G1 and G2. Overall, the G3 participants had the lowest mean values. The differences between traf ic accident victims undergoing physical therapy (G4) were signi icantly different from the other groups.
In the environment domain, the study group (G4) again had lower scores than all the others, except for G3 (patients in physical therapy for other reasons).
The mean score obtained for the self-esteem scale was 9.4. Table 2 shows that participants who were not traf ic accident victims and not undergoing physical therapy (G1), and traf ic accident victims undergoing physical therapy (G4) had the lowest levels of selfesteem. They did not present signi icant differences between their scores. However, the participants with accidents that did not require physical therapy (G2) as well as those in G3 showed signi icantly higher scores than the other two groups.
Quality of life obtained the following mean scores for the entire sample: Psychological 61.6; Physical 63.2; Social relations 69.7; Environment 59.1 ( Table 2 ). The mean scores of G4 were always lower than the general values. 
Discussion
This study presented some problems. The four groups initially presented a small number of participants (50 participants), a feature that could compromise the statistical power of the results. Another problem was that the group of patients in physical therapy for causes other than traf ic accidents presented sociodemographic characteristics distinct from the others. Also, because it is an under-researched topic, no other studies with a similar approach were found in the literature, and, therefore, comparisons with the literature were done with other studies that did not have the same research goals.
The pro ile of groups composed of traf ic victims was similar for both those undergoing physical therapy (G4) and those who were not (G2). The fact that they were predominantly young, single men with mid-level and higher education follows the pattern described in other studies on traf ic accident victims (23, 24, 25) .
Characteristics of patients receiving physical therapy due to causes other than traf ic accidents (G3) were not the same. They had a higher age group, lower education, were married, mostly sick and using medication. Different from accident victims, these were people whose health problems requiring physical therapy were caused predominantly by chronic illnesses that mostly affect the older segment of the population, with socio-demographic characteristics compatible with this age group (26). In the present study, the traf ic accident victims in physical therapy (G4) and traf ic accident victims that did not present injuries (G1) had the lowest selfesteem, with similar results. However, traf ic accident victims that did not require physical therapy (G2) and those undergoing physical therapy for other reasons (G3) had signi icantly higher mean scores than the victims of G4. The studies discussing self-esteem and aging were not consensual (27) . Some studies point to invariability (28) , while others indicate a drop (29) and even increase (30) of this construct as age increases. Traf ic accidents have negative impacts on life, including sequelae and disabilities that can lead to lower self-esteem, especially in more serious cases, such as those for which patients seek physical therapy (G4). The impact of a traumatic event is negatively re lected in the self-esteem of adults (31), which may justify the associations found.
In all areas of quality of life (psychological, physical, social relations and environment), the scores of trafic accident victims undergoing physical therapy (G4) were signi icantly lower than those of traf ic accident victims not undergoing physical therapy (G2), as well as those of the group without injuries (G1), data reinforcing the observation that severity of trauma is predictive of damages to quality of life after the accident (32) . Furthermore, health situation and functional status are key factors in determining the quality of life (33) .
The psychological domain of quality of life had lower scores for those who had suffered traf ic accident and were undergoing physical therapy (G4) than for the other traf ic accident victims (G2) and the control group (G1). No signi icant differences were found between traf ic accident victims receiving physical therapy (G4) and the group receiving it for other reasons (G3). This situation suggests that the events that led patients to physical therapy, due to decreased mobility and physical disability, in luenced decreased psychological performance. In these cases, both the consequences of external causes, such as chronic diseases, impacted this domain, even with important differences between the ages of the two groups. One study by Alves et al. (23) that evaluated quality of life of trauma victims treated in an emergency hospital unit six months after hospital discharge found low scores in all areas of the WHOQOL, notably the psychological, physical and social relations domains, data that is similar to the present study.
The lowest score for traf ic accident victims undergoing physical therapy (G4) was in the physical domain, with signi icantly lower scores than the other categories. These results were lower than those found in victims of spinal cord injury, six months after the trauma, where there was in luence of age, gender, length of stay and severity of trauma in the scores (14) of the domain, which also diverged from the study by Alves that had lower scores (23) . One fact that stood out was that the scores of the G4 were signi icantly lower than those of patients in physical therapy for non-traumatic causes (G3), composed of patients with chronic diseases and in old age, in constant use of medicines. This fact lead to the assumption that among the traf ic victims in physical therapy, there was a greater presence of various facets of the physical domain, including pain, discomfort, low energy, fatigue, impaired sleep and rest than in the other groups, notably, in chronically-ill patients in physical therapy (G3).
Generally, the social relations domain had the highest scores for all groups. This fact may be related to the presence of family support in post-accident conditions including both traumatic and chronic diseases (23) . The traf ic accident victims in physical therapy (G4) had signi icantly lower scores than those who did not receive this intervention (G2), and greater than those in physical therapy for non-traumatic causes (G3). As stated above, the participants in the latter group had higher mean age, presence of disease, use of medicines and physical disabilities, all factors that in luence social life.
The environment domain followed the results pattern of the previous domain. Accessibility and adaptation to the environment have not been guaranteed in the municipality of the study, similar to what was shown by Alves et al. (23) . The average scores of this domain were higher than those obtained in studies on quality of life in patients with traumatic spinal cord injury (14) , which is justi ied by the fact that the mobility of this group was much more limited, and dif iculties with the environment much more pronounced.
Conclusion
Self-esteem and quality of life were low among trafic accident victims in physical therapy. Many factors have an important role in this situation. Factors related to the care service, structure of the health system, type and severity of injury, sequelae and pain and access to physical therapy. In addition, the socioeconomic conditions of the victims and their social and family support following trauma are very important.
Physical therapy professionals can play a role in the improvement of self-esteem and quality of life of their patients in a number of domains. One alternative is to practice with a person-centered approach that is not focused solely on the disease, attending to an individual's search for humanized care that considers technical knowledge and can enhance the social and human dimensions of health needs (34) . With a more supportive approach, the professional can interact with the patient on issues that in luence their daily life and its quality. The production of knowledge and actions contextualized to the patient's life, helping them to perceive shared responsibility for maintenance of their health (34) , and solidarity and discussion of alternatives that can contribute to their well-being and adaptation, can be fundamental contributions by physiotherapists to the quality of life of users of their services.
This study brought numerous and relevant contributions to the knowledge of a situation that remains under-researched: self-esteem and quality of life of traf ic accident victims in physical therapy. The data presented in the present study is very important in the development of activities and programs focused on this sector, in addition to the professional reorientation of those already working in the area. This study advanced research on a subject on which there is still much to learn, and it is hope that it will be a trigger for other future studies, ranging from new directions on approach to patients, proposals for comprehensive care, deeper understanding of the physical, mental and social domains of traf ic accident victims, and actions directed towards their collective care.
